The authors tested the hypothesis that certain maneuvers (neck flexion/extension and head protrusion/retrusion) alter the appearance of the submental area, jawline, and melolabial groove. They used a questionnaire survey of 20 naïve judges who assessed a standardized photograph album of three subjects. The subjects' faces (frontal and lateral views) were photographed in neutral, neck flexion/extension, and head protrusion/retrusion positions. High Kendall coefficients of correlation were observed in 10 of 12 questions evaluating an improvement in jawline definition with neck extension or head protrusion, as well as in 11 of 12 questions assessing decreased submental soft tissue. All questions relating to the melolabial groove had a correlation coefficient of less than 0.70. Small changes in patient positioning during photodocumentation for facial plastic surgical procedures can cause dramatic changes in the appearance of certain parameters. Standardizing patient positioning for preoperative and postoperative photographs is imperative. (Plast. Reconstr. Surg. 114: 10, 2004.) Facial photographs are essential in the documentation of facial plastic surgery. They are important not only for medicolegal purposes but also to serve a multitude of clinical, research, and teaching applications. Preoperative photographs (with or without the use of computer enhancements) are useful in communication of the patient's and physician's perceptions and wishes as well as in setting a groundwork for the surgical strategy. Comparison of standardized preoperative and postoperative photographs allows patients and surgeons to accurately evaluate the outcome of the procedure. A surgeon's clinical photographic collection also allows a review of outcomes and an opportunity to modify surgical techniques. With increasing sophistication of surgical education and scientific research in facial plastic surgery, comparison of standardized photographs has become even more essential. These factors, as well as the prominent role of photographs in advertising, place significant importance on using precise standards during photodocumentation.
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Numerous articles have been written regarding the methodology of achieving standardized views in face lift surgery. Specific patient positioning, camera angles, lighting settings, and placements have been recommended to achieve uniformity. [1] [2] [3] [4] [5] [6] [7] [8] Failure to use consistent and standard photodocumentation settings may cause visual misinterpretation. Whether accidental or deliberate, this would provide misleading information and diminish the value of using photographs at all.
The facial plastic surgeon needs to validate photographs before accepting them as a reference material for patients. Although abundant literature exists regarding the methodology of photodocumentation, there have been no systematic studies of the effect of misleading photographs on aesthetic analysis.
This study aimed to investigate the effect of nonstandard photographs in aesthetic interpretation and to provide guidelines for validating photographs. This information is useful in the correct and accurate interpretation and identification of misleading photographs in practical and research settings.
DESIGN AND METHODS
Three subjects who have never had facial plastic surgical procedures were chosen. Light- ing, distance, and camera settings were standardized. An Olympus C-2000 Z 2.1 megapixel digital camera was utilized at 1600 ϫ 1200 pixel setting. Subjects were photographed from a distance of 200 cm. Focal length was kept standard for each photograph (105 mm). A PC system with Mirror DPS Digital Photography System version 5.2 (Canfield Imaging Systems, Inc., Fairfield, N.J.) was used for photographic reproduction. Two 275-watt tungsten bulbs were used for illumination from 45 degrees in front, and a 20-watt halogen spot was used for backlighting. Images were printed using an Epson Stylus photographic printer (Epson, Nagano, Japan) in high-resolution mode on glossy paper.
Subjects were photographed in neutral naïve judges to investigate the role of slight changes in positioning on aesthetic interpretation. Judges for the study were surgeons or registered operating room nurses with experience in facial plastic surgery. Judges were asked to compare and rate a series of three photographs per page for three outcomes for facial aesthetic surgery (amount of submental soft tissue, jawline definition, and melolabial groove prominence). Subject data were then grouped by positioning (flexion/ extension and protrusion/retrusion) as well as variable assessed (submental soft tissue, jawline definition, and melolabial groove prominence). Data were then analyzed using Friedman's analysis of variance for ranked data (chi-square test) and Kendall's coefficient of concordance.
RESULTS
Twenty naïve judges were asked to complete the questionnaire. All of the questionnaire forms were completed and submitted. The group of judges was composed of 14 women and six men. The mean age of the judges was 40.8 years (range, 28 to 54 years).
Kendall's coefficients of concordance for the three subjects (as assessed by the judges) are reported in Tables I and II. Friedman's test yielded statistically significant results (p Ͻ 0.01) for all but one of the 36 analyses-a lateral view of subject 3 assessing the melolabial groove with differences in neck flexion/extension. Coefficient values were less than 0.70 for all 12 of the melolabial groove evaluations, whereas 10 of 12 jawline definition evaluations and 11 of 12 submental soft-tissue evaluations were greater than 0.70. Thus, judges were quite uniform in their evaluations of jawline definition and submental soft tissue. Significant changes in these evaluations with changes in patient position were noted, specifically, improved jawline definition and reduced submental soft tissue with neck extension and head protrusion. This pattern was much less distinct for evaluation of melolabial groove prominence.
DISCUSSION
Preoperative and postoperative photographs are imperative in facial plastic surgery. They are used in a variety of clinical, research, and medicolegal roles. Meaningful photodocumentation can only be achieved with standard, consistent photographs. Many sources of nonuniformity have been noted in previous articles, [1] [2] [3] [4] [5] [6] [7] [8] [9] including inconsistencies in patient positioning, cosmetics/makeup, lighting (intensity, position, and color balance), background, camera/lens/film, and focus/focal length/F-stop.
Although the latter factors may appear to be fairly straightforward to control, standardization of preoperative and postoperative photography remains elusive to many clinicians. The authors have even found unintentional inconsistencies in peer-reviewed articles dedicated to this very topic. These were most often related to patient positioning; however, lighting and cosmetic/makeup differences were also noted. This study supports the premise that even small variations in patient positioning can have an important impact on photographic interpretation. A small degree of neck flexion or head retrusion can greatly enhance the effect of submental fat/jowl line. Conversely, neck extension or head protrusion can improve the jowl line and reduce the appearance of submental soft tissue, effectively simulating a successful lower facial rejuvenation. Regrettably, it is not uncommon to see misrepresented photographs in promotional and even educational situations. An awareness of the various possible pitfalls in nonstandard photodocumentation is necessary to interpret others' work and improve one's own consistency With this study, we have documented that even relatively small changes (5 to 10 degrees of neck flexion/extension or 2 cm of head protrusion/retrusion) can lead to very noticeable changes in perception in jawline definition and submental soft tissue (Figs. 1 and 2) .
Analysis of our questionnaire evaluations of melolabial groove prominence routinely yielded low coefficients of concordance. One would expect this result, as the skin and soft tissues of the melolabial groove are more remote from and, thus, not very affected by neck flexion/extension or head retrusion/protrusion.
Postural variations in head position are more difficult to identify on the frontal views and easier to identify on the lateral views. Protrusion and retrusion of the chin are more difficult then flexion or extension to identify. Indeed, protrusion and retrusion may be almost impossible to identify on frontal views, although they provide substantial change to the apparent heaviness of the submental tissues.
Achieving Standardization in Facial Photography
There are various techniques that can be used to achieve improved uniformity in photodocumentation. The Frankfort plane has been established as a method of standardizing the horizontal plane in lateral, oblique, and frontal views. This plane is established by a line between the top of the tragus (or external auditory canal) and the infraorbital rim.
1,2 As the infraorbital rim is a bony landmark and thus not always easily found as a surface landmark, this may remain poorly defined. Markers are ideally placed on these landmarks to guide accurate positioning. More practically, however, the infraorbital rim may be palpated before positioning. The midsagittal plane should also be used to align head position in frontal views.
Markings on the floor and wall may also aid in standardizing positioning. Basic markings may include those for feet placement, a level horizontal plane, and eye level (which is ideal, if adjustable-height seating is available). The camera lens level should be at the same height as the center of the area being photographed.
Both ears should be seen for the frontal photograph, as this too can serve as a useful landmark in achieving a "true" frontal view. The correct frontal view should have the canthi or tragi at the same horizontal level (assuming facial symmetry). The midsagittal plane can be verified by using a grid in the camera's viewfinder, 3 or alternately by estimating an equal distance between glabella and tragus for each side.
The patient's head should be in a natural, comfortable, and, most importantly, consistent relationship to the body. The clinician can refer to preoperative photographs before undertaking postoperative photographs to ensure that there is no excessive retrusion or protrusion of the head (which may still lie in the Frankfort plane).
When analyzing lateral facial photographs, it is not uncommon to encounter some that were not taken in the "true" lateral position. Underrotation (in which the subject is incorrectly rotated toward the camera) is easily detected (for example, if the other eye is visible). It is much harder to detect slight overrotation (in which the subject's face is incorrectly rotated away from the camera). To ensure reliable lateral photographs, the photographer can use various techniques. The patient can be asked to open the mouth and the position verified by sighting across the two oral commissures.
2 Superimposing of the eyelashes may also be used. 4 With the increasing popularity and sophistication of digital photography, it is increasingly practical to take several photographs in each position without concern for the cost and inconvenience of film developing. Analysis can then take place either immediately or afterward, with unsuitable photographs being discarded.
CONCLUSIONS
Our results demonstrate the importance of standardization in preoperative and postoperative photographs and reveal that slight changes in patient positioning can misrepresent surgical outcome. Neck extension and head protrusion resulted in the appearance of a more refined jawline and decreased submental soft tissue. These maneuvers thus emulate the appearance of a successful face lift or submental liposuction. Variations in posture are harder to detect on the frontal view than the lateral view, and protrusion or retrusion of the chin is harder than flexion or extension to detect. We note the importance of standardization in preoperative and postoperative photographs and that slight changes in patient positioning can misrepresent surgical outcome. 
